Specification 

Title of the Invention 

[0001] Treatment Tool For Endoscope Having End Effector 
Operating Like Pincers 

Background of the Invention 

[0002] The present invention relates to a treatment tool 
for an endoscope, which is provided with an end effector 
including a pair of manipulation members pivotably 
supported at the distal end of the treatment tool so as to 
operate like pincers . 

[0003] Treatment tools for endoscopes having end 
effectors operating like pincers include a biopsy forceps, 
a grasping forceps, a hemosatic forceps, a pinching forceps, 
or the like. 

[0004] Fig. 1 shows a distal end portion of a 
conventional treatment tool provided with an end effector 
that operates like pincers. The conventional treatment tool 
has a flexible sheath 1 and a supporting member 2 attached 
to the distal end of the sheath 1. The supporting member 2 
is provided with a slit 3 having a constant width. A 
supporting shaft 5 is held at the distal end of the slit 3 
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so as to cross the slit 3 in the width direction thereof. 
[0005] A pair of manipulation members 4 is pivotably 
mounted on the supporting shaft 5. The proximal end 
portions of the manipulation members 4 are connected to a 
pair of operation wires 6 which are passed through the 
sheath 1. The pair of operation wires is advanced/retracted 
along the sheath 1 to open and close the pair of 
manipulation members 4 like a pair of pincers . 
[0006] The supporting shaft 5 is mounted to the 
supporting member 2 by inserting it into a pair of through 
holes 10 formed to the supporting member 2 on both sides of 
the slit 3. Since the head of the supporting shaft 5 is 
formed in a diameter larger that the remaining part thereof, 
the supporting shaft 5 does not pass through the through 
holes 10. After being inserted into the through holes 10, 
the supporting shaft 5 is secured to the supporting member 
2 by swaging the tip end thereof. 

[0007] The supporting shaft 5 arranged as above does not 
come off from the supporting member 2 even if a large force 
is exerted thereon in a direction from the head toward the 
tip end thereof since the large diameter head of the 
supporting shaft 5 cannot pass through the holes 10. On the 
contrary, since the swaged tip end of the supporting shaft 
5 may be deformed relatively easily, the supporting member 
may drop out from the supporting member 2 if it is pulled 
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or pushed in a direction from tip end toward the head 
thereof, resulting in disassembling of the tip end of the 
treatment tool. 

[0008] In order to make the supporting member insulative, 
the supporting member 2 is often made of non-metallic 
material. In such a case, the tip end of the supporting 
shaft 5 cannot be swaged with a large force since it may 
break the supporting member 2 having lower mechanical 
strength compared to those made of metal . As a result , the 
supporting shaft 5 tends to be swaged insufficiently and 
becomes more easily to drop off from the supporting member 
2. 

[0009] Therefore, there is a need for a treatment tool 
in which a supporting shaft for pivotably supporting a 
manipulation member does not easily come off from the 
treatment tool. 

Summary of the Invention 

[0010] The present invention is advantageous in that a 
treatment tool for an endoscope that satisfies the above- 
mentioned need is provided. 

[0011] According to an aspect of the invention, there is 
provided a treatment tool to be inserted into a human body 
through an endoscope. The treatment tool includes an 
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elongated inserting portion to be inserted through an 
accessory channel of the endoscope. A supporting member is 
attached to a distal end of the inserting portion. The 
supporting member is provided with a slit. A shaft is 
attached to the supporting member so as to cross the slit 
in the width direction thereof. A pair of manipulation 
members is pivotably supported by the shaft within the slit 
so as to open and close like a pair of pincers . A spacer is 
located between the pair of manipulation members to keep 
the manipulation members spaced apart from each other 
within the slit. The shaft is supported by the spacer so as 
not to come off from said supporting member. 
[0012] In the treatment tool configured as described 
above, it is not necessary to swage the end portions of the 
shaft in order to secure the shaft to the supporting member 
since the spacer prevents the shaft from coming off from 
the supporting member. Thus, the shaft and hence the pair 
of manipulation members do not easily come off from the 
supporting member due to deformation of any swaged portion. 
[0013] Optionally, the shaft may be pressed into said 
spacer so as to be tightly fit thereinto. In an exemplary 
embodiment of the invention, the spacer is provided with a 
through hole having an inner diameter smaller than an outer 
diameter of the shaft, and the shaft is pressed into the 
through hole. 
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[0014] Optionally, the treatment tool may include a pair 
of the above-mentioned shafts both of which are pressed 
into the spacer, and each of the pair of manipulation 
members may be pivotably mounted to respective one of the 
shafts so as to open and close like a pair of pincers. In 
an exemplary embodiment of the invention, the spacer is 
provided with a pair of through holes formed in parallel to 
each other and having inner diameters smaller than the 
outer diameters of the shafts, and the shafts is pressed 
into respective one of the through holes. 

[0015] In some cases, the pair of manipulation members 
are a pair of electrodes, and the spacer insulates the 
electrodes from each other. The spacer may be made of poly- 
tetra-f luoro- ethylene or ceramic, for example. 
[0016] In the above-mentioned case, the manipulation 
members may be arranged to be connectable to a high 
frequency power supply. 

[0017] Optionally, the supporting member is made of 
insulating material. 

Brief Description of the Accompanying Drawings 

[0018] Fig. 1 is a perspective view of a conventional 
treatment tool for an endoscope; 

[0019] Fig. 2 schematically shows a bipolar high 
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frequency treatment tool according to an embodiment of the 
invention connected to a high frequency power supply; 
[0020] Fig. 3 is a perspective view of the distal end of 
the bipolar high frequency treatment tool shown in Fig. 2; 
[0021] Fig. 4 is partially sectional side view of the 
distal end of the bipolar high frequency treatment tool 
shown in Fig. 2; 

[0022] Fig. 5 is a sectional view of the distal end of 
the bipolar high frequency treatment tool observed from the 
direction indicated by the arrow A in Fig. 4; and 
[0023] Fig. 6 is an exploded perspective view of an 
electrode assembly attached to the distal end of the 
treatment tool shown in Fig. 2; 

[0024] Figs. 7A and 7B show the right side and the rear 
side of an insulating block of the electrode assembly, 
respectively; and 

[0025] Fig. 8 is a sectional view of the electrode 
assembly taken along the line VIII-VIII in Fig. 4. 

Detailed Description of the Embodiments 

[0026] Hereinafter, an embodiment of the invention will 
be described with reference to the accompanying drawings. 
[0027] Fig. 2 schematically shows a bipolar high 
frequency treatment tool 100 according to an embodiment of 
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the invention connected to a high frequency power supply 
200. 

[0028] The treatment tool 100 includes an operation 
portion 102 and an inserting portion 104 connected to the 
distal end of the operation portion 102. 

[0029] The inserting portion 104 is provided in a form 
and size that allows it to be introduced into a body cavity 
through an accessory channel of an endoscope (not shown). 
The inserting portion 104 includes an elongated and 
flexible sheath 106, and a pair of conductive wires 108 
(only one is shown) slidably passed through the sheath 106. 
The sheath 106 is made of insulating material such as poly- 
tetra-f luoro- ethylene (PTFE). In an exemplary embodiment, 
the sheath 106 is 1 m to 2 m long and has an outer diameter 
of 2 mm to 3 mm. 

[0030] An electrode assembly 109 is mounted to the 
distal end of the insertion portion 104. The electrode 
assembly 109 includes an end effector, or first and second 
electrodes (manipulation members) 110a and 110b that are 
connected to the conductive wires 108. 

[0031] The operating portion 102 includes a cylindrical 
portion 112 and a rod portion 114 slidably inserted into 
the cylindrical portion 112. 

[0032] The cylindrical portion 112 has a circumferential 
groove 112a at a proximal end thereof. A user of the 
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treatment tool 100 can hold the operation portion 112 by 
pinching it at the groove 112a with his index finger and 
long finger. 

[0033] The rod portion 114 has a ring 114a into which 
the user can insert his thumb to slide the rod portion 114 
within the cylindrical portion 112 back and forth. 
[0034] The rod portion 114 is connected with the pair of 
wires 108 in the cylindrical portion 112 such that the 
wires 108 retract and proceed in the sheath 106 as the rod 
portion 114 is moved back and forth with respect to the 
cylindrical portion 112. It should be noted that the pair 
of wires 108 may be fixed to each other so that they slide 
integrally within the sheath 106 to move the pair of 
electrodes (110a # 110b) simultaneously. 

[0035] The conductive wires 108 are detachably connected 
to power supply lines of the high frequency power supply 
200 via a pair of connectors 116 provided to the side 
surface of the cylindrical portion 112. One of the 
conductive wires 108 is connected to the positive terminal 
of the power supply 200 and the other to the negative 
terminal . 

[0036] Fig. 3 is a perspective view of the distal end of 
the treatment tool 100 shown in Fig. 2. Fig. 4 is partially 
sectional side view of the distal end of the treatment tool 
100 shown in Fig. 2, and Fig. 5 is a sectional view of the 
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distal end of the treatment tool 100 observed from the 
direction indicated by the arrow A in Fig. 4. Note that 
Figs. 4 and 5 are drawn as a composite view combining cross 
sectional views at various positions. 

[0037] The electrode assembly 109 includes a supporting 
member 120 for pivotably supporting the first and second 
electrodes 110a and 110b. The supporting member 120 is made 
of insulating material such as rigid plastic and ceramics 
and mounted to the distal end of the flexible sheath 106. 
[0038] As shown in Fig. 5, the supporting member 120 has 
two arms 122 extending forwards and in parallel to each 
other to form a slit 124 therebetween having a constant 
width. A pair of shafts 128 is supported by the arms 122 in 
the vicinity of the distal end of the arms 122 so as to 
cross the slit 124 in the width direction thereof. 
[0039] The pair of shafts 128 is held in parallel to and 
spaced apart from each other, and perpendicular to first 
and second inner side surfaces 124a and 124b of the slit 
124. The shafts 128 are also located such that the center 
axis B of the supporting member 120 passes through 
therebetween. The shafts 128 are made of stainless steel, 
for example. 

[0040] As best shown in Fig. 4, the first and second 
electrodes 110a and 110b are partially inserted into the 
slit 124 of the supporting member 120 and pivotably mounted 
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to respective shafts 128. Thus, the electrodes 110a and 
110b can open and close like a pair of pincers. That is, 
the electrodes 110a and 110b can move between a closed 
position as indicated by solid lines, at which the 
electrodes 110a and 110b come into contact with each other, 
and an open position as indicated by chain double -dashed 
lines, at which the electrodes 110a and 110b are located 
apart from each other. 

[0041] The rear ends or proximal ends of the electrodes 
110a and 110b are connected with the respective conductive 
wires 108. Each of the conductive wires 108 is covered with 
an insulating tube 126 except the end portion 108a thereof 
at which the conductive wire 108 is connected to the 
corresponding electrode (110a, 110b). 

[0042] An insulating block 130 is provided in the slit 

124 of the supporting member 120 to prevent the first and 

second electrodes 110a and 110b from coming into contact to 

each other within the slit 124. The insulating block 130 is 

located between the first and second electrodes 110a and 

110b and supported by the pair of shafts 128. 

[0043] Fig. 6 is an exploded perspective view of the 

electrode assembly 109. Note that the supporting member 120 

is not shown in Fig. 6 for clarity of the drawing. 

[0044] Each of the first and second electrodes 110a and 

110b is an elongated member made of conductive metal such 
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as stainless steel. Each electrode (110a, 110b) includes a 
front (distal) portion 140 and a rear (proximal) portion 
142. When the electrodes 110a and 110b are mounted to the 
supporting member 120, the front portions 140 thereof are 
located outside of the slit 124 and the rear portions 142 
thereof are located between the two arms 122. 
[0045] Two through holes are formed to the rear portion 
142 of each electrode (110a, 110b). The first one is a 
supporting hole 144 provided at substantially the center of 
each electrode (110a, 110b). The other one is a connection 
hole 146 formed in the vicinity of the rear end of each 
electrode (110a, 110b). 

[0046] The first and second electrodes (110a, 110b) are 
pivotably mounted to the supporting member 120 by inserting 
the shafts 128 through the supporting holes 144 thereof. 
[0047] The tip end of each conductive wire 108, which is 
exposed from the insulating tube 126, is passed through the 
connecting hole 146 and thereby connected with the 
corresponding electrode (110a, 110b). 

[0048] The rear portion 142 of each electrode (110a, 
110b) is slightly bent so that the conductive wires 108 
sliding back and forth within the sheath 106 can swing the 
electrodes 110a and 110b around respective shafts 128 
between the open and closed positions. 

[0049] The front portion 140 of each electrode (110a, 
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110b) has a cup like shape. The electrodes 110a and 110b 
are arranged such that the cups like portions come in 
contact with each other at the concave sides thereof when 
the electrodes 110a and 110b are at the closed position. 
[0050] It should be noted, however, that the shape of 
the front portion 140 is not limited to that described 
above and may be formed in any shape including a rod like 
shape . 

[0051] Each of the shafts 128 has a constant outer 
diameter except at the tip portion 128a. The tip portion 
128a has a smaller diameter than the other portion or body 
128b of the shaft 128. 

[0052] The insulating block 130 is a single piece made 
of ceramic or hard resin such as poly-tetra-f luoro- ethylene, 
for example. The insulating block 130 has front and rear 
sides (150, 152) and right and left sides (154, 156). The 
insulating block 130 is located within the slit 124 of the 
supporting member 120 such that the right and left sides 
(154, 156) face the right and left inner side surfaces 124a 
and 124b of the slit 124, respectively. 

[0053] Two through holes 158a and 158b are formed to the 
insulating block 130 so as to be perpendicular to the right 
and left sides 154 and 156 of the insulating block 130. The 
insulating block 130 is mounted to the supporting member 
120 by inserting the pair of shafts 128 through the first 
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and second through holes 158a and 158b , respectively. Since 
the insulating block 130 is supported by two shafts 128, it 
does not rotate within the slit 124. 

[0054] It should be noted that each of the through holes 
158a and 158b has an inner diameter slightly smaller than 
the outer diameter of the body of each shaft 128. 
Accordingly, the shafts 128 tightly fit into the respective 
through holes 158a and 158b. 

[0055] Figs. 7A and 7B show the right side 154 and the 
rear side 156 of the insulating block 130, respectively. 
Further, Fig. 8 is a sectional view of the electrode 
assembly 109 taken along a line VIII-VIII in Fig. 4. 
[0056] The insulating block 130 has substantially the 
same width W as the slit 124. The right side 154 of the 
insulating block 130 is deformed to define a first stepped 
back surface 154a. Similarly, the left side 156 of the 
insulating block 130 is deformed to define a second stepped 
back surface 156a. 

[0057] As shown in Fig. 8, first and second stepped back 
surfaces 154a and 156a contribute to form first and second 
spaces 170a and 170b between the insulating block 130 and 
the arms 122 of the supporting member 120 for receiving the 
first and second electrodes 110a and 110b, respectively. 
The first and second stepped back surface 154a and 156a are 
formed such that one of the shafts 128 penetrates the first 
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space 170a but does not expose to the second space 170b 
while the other one penetrates the second space 170b but 
does not expose to the first space 170a. 

[0058] The first and second electrodes 110a and 110b are 
pivotably mounted to the shafts 128 within the first and 
second spaces 170a and 170b, respectively. 

[0059] The first and second stepped back surfaces 154a 
and 156a are formed such that the widths of the first and 
second spaces 170a and 170b become slightly larger than the 
widths of the first and second electrode 110a and 110b, 
respectively. 

[0060] As shown in Fig. 8, each of the arms 122 of the 
supporting member 120 is provided with two through holes 
(160a, 160b, 160c and 160d) . The through holes 160b and 
160d are formed to receive the tip portion 128a of the 
shaft 128. The inner diameters of the through holes 160b 
and 160d are smaller that the outer diameter of the body 
128b of the shaft 128 but slightly larger than the tip 
portion 128a. The through holes 160a and 160c are formed to 
have an inner diameter slightly larger than the outer 
diameter of the body 128b of the shaft 128. By inserting 
the shafts 128 as above, the first and second electrodes 
110a and 110b are coupled to the supporting member 120 with 
the insulating block 130 being placed therebetween. 
[0061] One of the shaft 128 is inserted, from the tip 
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portion 128a thereof, into the through hole 160a, the 
supporting hole 144 of the second electrode 110b , the 
through hole 158b of the insulating block 130 and the 
through hole 160b of the supporting member 120. The other 
shaft 128 is inserted, from the tip portion thereof, into 
the through hole 160c, the supporting hole 144 of the first 
electrode 110a, the through hole 158a of the insulating 
block 130 and the through hole 160d. 

[0062] As previously mentioned, the inner diameter of 
each of the through holes 158a and 158b of the insulating 
block 130 is slightly smaller than the outer diameter of 
the body 128b of the shaft 128. Thus, the shafts 128 are 
pressed into the insulating block 130. The shafts 128 
tightly fitted into the insulating block 130 does not come 
off from the insulating block 130 and hence from the 
electrode assembly 109, and thereby prevents the electrode 
assembly 109 from disassembling. It is not necessary to 
swage the end portions of the shafts 128 or apply adhesions 
to the shafts 128 to fix the shafts 128 to the electrode 
assembly 109. It should be noted, however, that the end 
portions of the shafts may be also additionally swaged. 
[0063] In the treatment tool 100 configured as above, 
the first and second electrodes 110a and 110b does not come 
into contact with each other except when the first and 
second electrodes 110a and 110b are moved to the closed 
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position since the insulating block 130 is located between 
the first and second electrode 110a, 110b. 

[0064] Further, the insulating block 130 supports the 
shafts 128 passed through the through holes 158a and 158b 
to prevent the shafts 128 from being bent and/or broken by 
the force exerted thereon from the first and second 
electrodes 110a and 110b as the first and second electrodes 
110a and 110b are moved between the open and closed 
positions . 

[0065] Further, since the insulating block 130 has 
substantially the same width as the slit 124, the arms 122 
having the insulating block 130 therebetween do not bend 
inwardly even if external force is exerted on the arms 122, 
and hence the arms 122 do not make the first and second 
electrodes 110a and 110b immovable between the open and 
closed positions by strongly pressing them. 

[0066] The insertion portion 104 of treatment tool 100 
configured as above is introduced into a body cavity such 
as a stomach through an endoscope and the first and second 
electrodes 110a and 110b are located in the vicinity of a 
target portion of the mucosa. 

[0067] Then, the operation portion 102 of the treatment 
tool 100 is operated such that the pair of conductive wires 
108 is slid forwards within the sheath 106 and swing the 
first and second electrodes 110a and 110b to the open 
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position. Then, the electrodes 110a and 110b are moved by 
the endoscope such that the target portion of the mucosa is 
located between the electrodes 110a and 110b. 
[0068] Next, the pair of conductive wires 108 are 
retracted by pulling back the rod portion 114 with respect 
to the cylindrical portion 112 to move the front portions 
140 of the electrodes 110a and 110b to the closed position 
and thereby grasping the target mucosa. 

[0069] Next, a high frequency electrical power is 
supplied from the power supply 200 to the first and second 
electrodes 110a and 110b via the conductive wires 108. As a 
result, a high frequency current flows through the mucosa 
placed between the electrodes 110 and coagulates the mucosa. 
[0070] While the invention has been described with 
particular reference to its preferred embodiments, it will 
be understood by those skilled in the art that various 
changes may be made and equivalents may be substituted for 
elements of the preferred embodiments without departing 
from the invention. In addition, many modifications may be 
made to adapt a particular situation and material to a 
teaching of the present invention without departing from 
the essential teachings of the invention. 

[0071] For example, the shaft 128 may be formed such 
that the end portion opposite to the tip portion 128a has a 
larger diameter than the body 128b so as to prevent the 
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shaft 128 from passing through the through holes 160a or 
160c of the supporting member 120. 

[0072] Further, the first and second electrodes 110a and 
110b may be also pivotably mounted on a common shaft 
instead of being mounted on different shafts. 
[0073] The present disclosure relates to the subject 
matter contained in Japanese Patent Application No. P2002- 
207777, filed on July 17, 2002, which is expressly 
incorporated herein by reference in its entirety. 
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